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DETAILED ACTION 

1. The amendment filed on 9/12/06 has been entered. Claims 8-13 and 18-22 have 
been amended. 

Drawings 

2. The amended drawings are approved. The objections to the drawings are 
withdrawn. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ninomiya et al. (US 5981085). 

Regarding claim 1, as shown in figure 3, Ninomiya et al. disclose a heat- 
conducting multilayer substrate comprising at least a copper circuitry layer (no number) 
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and a ceramic layer 8 (alumina is a ceramic material, column 7, lines 45-51). But, 
Ninomiya et al, does not clearly show the copper having 99.999% in purity. 

However, Ninomiya et al. disclose a multiple of test results (see examples, from 
column 12) in which at least in one case copper particle of 99.99% purity is used. Thus, 
these examples and test results suggest that it is only a routine skill in the art and 
merely a matter of choices in selecting a particular material for particular applications. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to select copper of at least 99.999% purity in order to 
maximize the electrical conductivity of the circuitry layer. Additionally, it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 
USPQ 233. 

Regarding claims 2-3, as shown in figure 4, Ninomiya et al. disclose a heat- 
conducting multilayer substrate comprising: 

(a) A ceramic layer 8 (see claim 1 above); 

(b) a copper circuitry layer having at least 99.99% purity (see claim 1 above) 
provided on one side of the ceramic layer (the side where semiconductor device 7 
connected to); 

(c) a high-purity metal layer 9 (metal film of copper, column 8, lines 1-5) provided 
on the other side of the ceramic layer. 
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But, Ninomiya et al. does not disclose the copper circuitry layer having at least 
99.999% purity or the metal layer 9 being a high-purity metal layer of at least 99.999% 
purity. 

As clearly explained in claim 1 above, a selection of a best suitable material 
involves only routine skill in the art and it is only a matter of choices depending upon 
particular applications. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to select copper of at least 99.999% in purity in order 
to maximize the electrical conductivity of the circuit layer and also to maximize the 
thermal conductivity of the metal layer. Additionally, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 4, as shown in figure 4. Ninomiya et al. disclose a power 
module substrate comprising: 

(a) An insulating substrate 8 (see claim 1 above); 

(b) a copper circuitry layer (no number, electrically connected to semiconductor 
device 7) laminated on one side (top side) of the insulating substrate 8 (see claim 2 
above); 

(c) a metal layer 9 (metal film of copper, column 8, lines 1-5) laminated on the 
other side of the insulating substrate (see claim 3 above); 

(d) a semiconductor chip 7 loaded onto the circuitry layer by means of solder 
(see column 13, lines 17-20); 
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(e) a radiator 1 (composite substrate, column 5, line 55) joined to the metal layer. 

But, Ninomiya et al. does not disclose the circuitry layer and the metal layer are 
composed of copper having at least 99.999% in purity. 

As clearly explain in claim 1 above, a selection of the best suitable material for 
particular applications is merely a matter of choices and involves only routine skill in the 
art. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to select copper of at least 99.999% in purity in order 
to maximize the electrical conductivity of the circuitry layer and also to maximize the 
thermal conductivity of the metal layer. Additionally, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 5, Ninomiya et al. disclose the radiator 1 that is joined to the 
metal layer 9 by solder, see column 8, lines 57-61. 

Regarding claim 6, Ninomiya et al. disclose the insulating substrate that is 
composed of alumina, which is AI2O3. 

Regarding claim 7, Ninomiya et al. disclose every limitation as shown in claim 6 
above including the insulating substrate is composed of alumina, which is AI2O3. 

Regarding claim 8, Ninomiya et al. disclose every limitation as shown in claim 4 
above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the circuitry layer and the metal layer release stress within 
24 hours at 100^*0 is interpreted to only require the ability to so perform of the circuitry 
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layer and the metal layer. In the case of product claim, only the structure of the claim 
distinguishes over the prior art. Thus, Ninomiya et al. anticipate the claim. 

Regarding claim 9, Ninomiya et al. disclose every limitation as shown in claim 8 
above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the circuitry layer and the metal layer release stress within 
24 hours at 100°C is interpreted to only require the ability to so perform of the circuitry 
layer and the metal layer. In the case of product claim, only the structure of the claim 
distinguishes over the prior art. Thus, Ninomiya et al. anticipate the claims. 

Regarding claim 10, Ninomiya et al. disclose every limitation as shown in claim 
8 above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the circuitry layer and the metal layer release stress within 
24 hours at 100°C is interpreted to only require the ability to so perform of the circuitry 
layer and the metal layer. In the case of product claim, only the structure of the claim 
distinguishes over the prior art. Thus, Ninomiya et al. anticipate the claims. 

Regarding claim 11, Ninomiya et al. disclose every limitation as shown in claim 
8 above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the elongation during rupture of the circuitry layer and the 
metal layer is from 20% to 30% within the range of -40°C to 150°C is interpreted to only 
require the ability to so perform of the circuitry layer and the metal layer. In the case of 
product claim, only the structure of the claim distinguishes over the prior art. Thus, 
Ninomiya et al. anticipate the claims. 
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Regarding claim 12, Ninomiya et al. disclose every limitation as shown in claim 
8 above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the elongation during rupture of the circuitry layer and the 
metal layer is from 20% to 30% within the range of -40°C to 150°C is interpreted to only 
require the ability to so perform of the circuitry layer and the metal layer. In the case of 
product claim, only the structure of the claim distinguishes over the prior art. Thus, 
Ninomiya et al. anticipate the claims. 

Regarding claim 13, Ninomiya et al. disclose every limitation as shown in claim 
8 above including the circuit layer and the metal layer are composed of copper. 

And, the limitation that the elongation during rupture of the circuitry layer and the 
metal layer is from 20% to 30% within the range of -40°C to ISO^'C is interpreted to only 
require the ability to so perform of the circuitry layer and the metal layer. In the case of 
product claim, only the structure of the claim distinguishes over the prior art. Thus, 
Ninomiya et al. anticipate the claims. 

Regarding claims 14-16, Ninomiya et al. disclose the thickness of the metal 
layer 9 that has a thickness of at least 0.05 mm (column 8, lines 30-36) and layer 1 1 
(which is in the same manner as metal layer 9) is 0.5 mm (column 1 1 , lines 1 8-1 9). But, 
Ninomiya et al. does not disclose the thickness of the circuit layer. 

It is old and known in the art that the thickness of a circuit layer is depend upon 
particular applications, wherein in the range of 0.04 mm to 1 .00 mm is old and well 
known in the art. Thus, it is merely a matter of choice depending upon a specific 
application. 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to select the above range in order to meet a minimum 
requirement in electric current resistivity for a particular application. Additionally, it has 
been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
/^//er, 105 USPQ 233, 

Regarding claims 17-19, Ninomiya et al. disclose the conductivity of the circuitry 
layer and the metal layer that is inherently at least 99% under lACS, since the material 
is copper of at least 99.99% in purity (see example 2 in column 14 and also see claim 1 
above). It is noted that the lACS set the conductivity of copper at 1 00%. 

Regarding claims 20-22, Ninomiya et al. disclose every limitation as shown in 
claims 4-6 above, but failed to disclose that the average particle diameter of crystalline 
particles of the circuitry layer and the metal layer is from 1.0-30 mm. 

Again, as explained in claim 1 above, a selection of a best suitable material 
involves only routine skill in the art and it is merely a matter of choices. It is also well 
known in the art that the grain size particle of a material dictates the material properties 
including toughness and brittleness of malleability, and its face transition point is also 
affected. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to select the above range in order to increase the 
toughness (old and well known) of the circuitry layer and the metal layer. Additionally, it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
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discovering the optimum or workable ranges involves only routine skill in the art. In re 
>!\//er, 105USPQ233. 

Response to Arguments 

6. Applicant's arguments filed on 9/12/06 have been fully considered but they are 
not persuasive. Applicants argue: 

(a) Remark, page 7. last paragraph : The argument is centered about that the 
reference art discloses no description as to internal stress accumulated in a Cu circuitry 
layer, while the inventions recited in claims 1 , 2 and 4 recite a Cu circuitry layer of at 
least 99.999% purity to reduce the internal stress accumulated in a Cu circuitry layer 
and to satisfy requirements for both a long life toward heat cycle and satisfactory 
thermal conductivity. 

The Examiner firmly considers the "to internal stress accumulated in a Cu 
circuitry layer" and the "to reduce the internal stress accumulated in a Cu circuitry layer 
and to satisfy requirements for both a long life toward heat cycle and satisfactory 
thermal conductivity" are interpreted to only require the ability to so perform of the 
circuitry layer and the metal layer. In the case of product claim, only the structure of the 
claim distinguishes over the prior art, wherein the structure is a multilayer circuit board 
having at least a circuit layer formed thereon. 

(b) Remark, page 8, first paragraph : The argument is centered about that the 
Office action that, in establishing prima fades case, comes without particularized 
motivation to reduce the accumulation of internal stress in order to extend a life of the 
substrates toward heat cycle. 
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The Examiner does not have to disclose a motivation that to reduce the 
accumulation of internal stress in order to extend a life of the substrates toward heat 
cycle. But, with any motivation that would initiate one having ordinary skill in the art to 
select a copper of 99.999% purity. 

(c) Remark, page 8-9 : The argument is centered about that the reference art 
fails to teach the circuitry layer and the metal layer release stress within 24 hours at 
100°C", the elongation during rupture of the circuitry layer and the metal layer is from 
20% to 30% within the range of -40°C to 150°C, and the average particle diameter of 
crystalline particles of the circuitry layer and the metal layer is from 1 .0-30 mm. 

The. Examiner firmly considers that the circuitry layer and the metal layer release 
stress within 24 hours at lOO^'C and the elongation during rupture of the circuitry layer 
and the metal layer is from 20% to 30% within the range of -40°C to 150°C are 
interpreted to only require the ability to so perform of the circuitry layer and the metal 
layer. And, that the average particle diameter of crystalline particles of the circuitry 
layer and the metal layer is from 1 .0-30 mm is merely a matter of choices depending 
upon particular applications. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoa C. Nguyen whose telephone number is 571-272- 
8293. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reichard Dean can be reached on 571-272-1984. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://palr-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Hoa C. Nguyen 
11/13/06 
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